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1
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from and the benefit
under 35 U.S.C. § 119(a) of Korean Patent Application No.

10-2014-0191084, filed on Dec. 26, 2014, which 1s hereby

incorporated by reference for all purposes as 11 fully set forth
herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

Embodiments of the present invention relate to a display
device and, more particularly, to a wall-mountable display
device which includes a flat back cover, a non-folding type
front circuit module, and an upper edge support structure
having a wall mounting through-hole therein so as to be
simply 1nstalled to the wall in close contact with a wall.

2. Description of the Related Art

With the development of information society, various
types of requirements for a display device for displaying an
image are increasing. Recently, various display devices,
such as a Liquid Crystal Display (LCD), a Plasma Display
Panel (PDP), and an Organic Light Emitting Diode Display
Device (OLED) have come into use.

Among such display devices, the LCD includes: an array
substrate including a thin-film transistor as a switching
device for controlling an on/ofl state of each pixel area; an
upper substrate including a color filter and/or a black matrix;
a display panel including a liquid crystal matenal layer
formed therebetween; a driving umit for controlling the
thin-film transistor; and a Back Light Umt (BLU) for
providing light to the display panel. In the LCD, an arrange-
ment state of a liquid crystal material 1s adjusted according,
to an electric field applied between a pixel electrode pro-
vided 1n the pixel area and a common voltage electrode and
transmittance of light i1s adjusted, to thereby display an
1mage.

In an instance of the LCD, there should be a back light
unit for providing light from the outside, and the back light
unit may include sub-units such as a light source, a light
guide plate, a reflection plate, an upper sheet, and may
include one or more frames or chassis as a support structure
for mounting such sub-units.

A cover bottom, which i1s a plate-shaped member for
supporting a part of the side surface and the rear surface of
the black light umit, and a guide panel or a guide sheet
provided with regard to the cover bottom to support a part
between the back light unit and a display panel are employed
as such a frame or a chassis.

In general, although the cover bottom 1s configured by a
metal material and the guide panel 1s formed by a plastic
material, the embodiments of the present invention are not
limited thereto.

Further, a case top can be used as a frame which inter-
works with and 1s coupled to the cover bottom and the guide
panel and extends from the side surface of the display device
to a part of the front surface of the display panel so as to
protect the display panel.

An example of such a display device 1s a Liquid Crystal
Module (LLCM), and a set device or a set electronic device
such as a television, a monitor including the LCM may use
a front cover and a back cover as a structure for forming the
outmost structure, 1n addition to the cover bottom which 1s
a support structure of the display device.
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Since such a back cover should have a recerving space
tformed therein to receive the display device, the back cover

1s Tormed to be a plastic structure having a complex struc-
ture. Further, the back cover should have the constant
thickness 1n order to cover and protect a system board
mounted on the rear surface of the display panel.

Further, since a separate mounting bracket should be
mounted on a wall 1n order to fixedly install the display
device such as the TV or the set device on the wall, the
installation of the mounting bracket i1s cumbersome, and
since the display device largely protrudes from the wall, the
outer appearance thereof 1s not appealing.

Further, since the conventional set device such as the TV
separately includes various mput/output connectors, at least
4 to 5 cables are required in order to connect an external
device such as a set-top box and an acoustic device and so
on. Thus, such usage of multiple connectors or cables may
be cumbersome and inconvenient and the outer appearance
1s not appealing.

The embodiments of the present invention have been
proposed to solve the above-mentioned problem, and an
aspect of the present invention 1s to provide a display device
having a simple structure, which can be 1nstalled on a wall
while being in close contact with the wall and can use a
single cable.

SUMMARY OF THE INVENTION

An aspect of the present invention 1s to provide a display
device 1 which a structure of a light source housing for
supporting a part of a back light unit and the structure of a
back cover are optimized so that a front circuit module
connected to the display panel i a Non-folding COF
scheme 15 disposed on a front lower surface of the display
device and a flat back cover 1s used so as to be installed on
a wall while being in close contact with the wall.

Another aspect of the present invention 1s to provide a
display device in which a wall mounting through-hole 1s
formed 1n an upper edge support part of the display device,
so as to be simply fixed on a wall even without a separate
mounting member.

Yet another aspect of the present invention 1s to provide
a display device in which a singular connector including a
plurality of signal terminals and a plurality of electric power
terminals 1s provided so that the singular cable can be used
when the display device 1s connected to an external device.

Yet another aspect of the present invention 1s to provide
a display device which can be installed on a wall while being
in close contact with the wall even without a separate
installation member and use a singular mput/output cable,
thereby having an excellent outer appearance.

In order to achieve the alforementioned aspect, 1n accor-
dance with an embodiment of the present invention, a
display device 1s provided. The display device includes: a
display panel; a back light unit to provide light to the display
panel; a display panel dniving circuit to drive the display
panel; a back light unit support member disposed on a lower
side of the display panel, and having a driving circuit
receiving part disposed on a front surface of the back light
unit support member to receive the display panel driving
circuit; an edge support member disposed on an upper side
of the display panel and having a wall mounting through-
hole formed therein; and a tlat plate back cover disposed to
cover a rear surface of the back light unait.

In accordance with another embodiment of the present
invention, a display device 1s provided. The display device
includes: a display panel; a back light unit to provide light
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to the display panel; a display panel driving circuit to drive
the display panel; a back light unit support member disposed

on a lower side of the display panel, and having a driving
circuit recerving part disposed on a front surface of the back
light unit support member to receive the display panel
driving circuit; an edge support member disposed on an
upper side of the display panel and having a wall mounting,
through hole formed therein; a flat plate back cover disposed
to cover a rear surface of the back light unit; a display panel
driving circuit (S-PCB) received i the driving circuit
receiving part; a connector including a plurality signal
terminals and a plurality of power terminals; and a system
board and a power board which are connected through the
connector and a cable.

In accordance with another embodiment of the present
ivention, a display device 1s provided. The display device
includes a display panel; a back light unit to provide light to
the display panel; a flat plate back cover disposed to cover
a rear surface of the back light unit, so that the back light unit
1s interposed between the display panel and the flat plate
back cover; a case top having a first portion extending
parallel to the flat plate back cover, and a second portion
extending perpendicular to the flat plate back cover; a
display panel driving circuit to drive the display panel; a
back light unit support member disposed between the first
portion of the case top and the flat plate back cover, the
backlight unit support member having a driving circuit
receiving part disposed on a front surface of the back light
unit support member to receive the display panel driving
circuit, and having a extending portion that 1s coplanar with
the flat plate back cover; and an edge support member
disposed on an upper side of the display panel and having a
wall mounting through-hole formed therein

An embodiment of the present mmvention provides a
display device which can be installed on a wall while being
in close contact with the wall even without a separate
installation member and which use a singular input/output
cable, thereby having an excellent outer appearance.

In detail, 1n a display device according to an embodiment
of the present invention, the structure of a back cover and a
back light support structure such as a light source housing
for supporting a part of a back light unit are optimized so that
a display panel drniving circuit using a non-folding COF
scheme 1s disposed on a front lower surface of the display
device and a flat back cover 1s used so as to be installed on
a wall while being in close contact with the wall.

Further, the display device has a wall mounting through-
hole formed 1n an upper edge support part thereotf so that the
display device can be simply mounted on a wall without a
separate mounting member while being in close contact with
the wall.

Further, 1n accordance with an embodiment of the present
invention, a singular connector including a plurality of
signal terminals and a plurality of electric power terminals
1s provided so that a singular cable can be used when the
display device 1s connected to an external device, thereby
ensuring an excellent outer appearance.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
the embodiments of the present mmvention will be more
apparent from the following detailed description taken 1n
conjunction with the accompanying drawings, in which:

FIG. 1 1s an exploded perspective view illustrating a set
clectronic device including a display device according to a
related art;
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FIG. 2 1s a sectional view 1illustrating a side part of the
display device of FIG. 1;

FIG. 3 illustrates a state 1n which the display device of
FIG. 1 1s mounted on a wall;

FIG. 4 1s a perspective view illustrating the entirety of the
display device according to an embodiment of the present
invention;

FIG. § 1s a sectional view taken along line I-I' correspond-
ing to a lower portion of the display device of FIG. 4 and
FIG. 6 1s a sectional view taken along line II-II' correspond-
ing to an upper portion of the display device of FIG. 4;

FIG. 7 illustrates a detailed configuration of a singular
connector used 1 the display device according to an
embodiment of the present invention; and

FIG. 8 1s a side view illustrating a state in which the
display device according to an embodiment of the present
invention 1s mounted on a wall.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1l

Hereinatter, embodiments of the present invention will be
described with reference to the accompanying drawings. In
the following description, the same elements will be desig-
nated by the same reference numerals although they are
shown in different drawings. Further, in the following
description of the embodiments of the present invention, a
detailed description of known functions and configurations
incorporated herein will be omitted when 1t obscures the
subject matter of the embodiments of the present invention.

In addition, terms, such as first, second, A, B, (a), (b) or
the like may be used herein when describing components of
the embodiments of the present invention. Each of these
terminologies 1s not used to define an essence, order or
sequence of a corresponding component but used merely to
distinguish the corresponding component from other com-
ponent(s). In the istance that it 1s described that a certain
structural element *“1s connected to”, “1s coupled to”, or “1s
in contact with” another structural element, 1t should be
interpreted that another structural element may “be con-
nected t0”, “be coupled to”, or “be 1n contact with” the
structural elements as well as that the certain structural
clement 1s directly connected to or 1s in direct contact with
another structural element.

FIG. 1 1s an exploded perspective view illustrating a set
clectronic device including a display device according to the
related art and FIG. 2 15 a sectional view illustrating a side
portion of the display device of FIG. 1.

As 1illustrated 1n FIG. 1, a set device including a display
device to which an embodiment of the present invention can
be applied includes a display device 100 such as a Liquid
Crystal Module (LCM), a front cover 210 which covers a
part of the side surface and a part of the front surface of the
display device and 1s made of a plastic material, a back cover
220 or a rear cover for covering a part of the side surface and
the entirety of the rear surface of the display device, a system
board part 230 mounted on the rear surface of the display
device, and a stand 240 on which the display device or the
set device 1s 1nstalled.

Although an LCD can be a representative example of the
display device 100, the embodiments of the present inven-
tion are not limited thereto. Further, all types of display
devices such as a PDP, an OLED, etc., may be used as the
display device.

A detailed configuration of the display device 100 will be
described below with reference to FIG. 2.
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The display device includes a display panel 160 such as
a liquid crystal display panel, a back light umit 130 disposed
on a lower part thereot to irradiate light to the display panel
160, and a cover bottom 120 which supports the back light

unit 130 by extending on the entirety of the rear surface of >

the display device and which 1s made of a metal or plastic
material.

Further, a guide panel 140, which has a structure for
connecting the back light unit 130 and the display panel 160
while being fixed to the cover bottom 120 and 1s made of a
plastic material, may be further provided. A double-sided
tape 1s attached on a part of the upper surface of the guide
panel 140 and the display panel 160 1s disposed thereon, so
that the display panel 160 can be fixedly mounted.

Further, the display device 100 may further include a case
top 110 which covers the outmost side surfaces of the cover
bottom 120 and the guide panel 140 and 1s bent and extends
to a part of the front surface of the display panel 160, thereby
protecting a front edge of the display panel 160.

The case top 110 extends to a part of the front of the
display panel 160 while surrounding the side surface of the
display device 100, thereby protects the display panel 160
and a Chip-On-Film (COF) circuit part which 1s a connec-
tion circuit for connecting the system board part 230 as a
Printed Circuit Board (PCB) disposed on the rear side of the
cover bottom 120 to drive the display device 100 with the
display panel 160.

When the display panel 160 1s a liquid crystal display
panel, the display panel 160 may include an array substrate
having a plurality of gate lines, a plurality of data lines, a
pixel defined by an intersecting area thereof and a thin-film
transistor as a switching device for adjusting a light trans-
mission degree at each pixel; an upper substrate including a
color filter and/or a black matrix and so on; and a liquid
crystal maternial layer formed therebetween.

Meanwhile, the display panel to which the embodiments
of the present invention can be applied 1s not limited to such
a liquid crystal display panel, and may include a display
device which emits light by itself such as an OLED as well
as the PDP.

As 1llustrated 1n FIG. 2, the back light unit 130 used for
an LCD according to an embodiment of the present inven-
tion may include a plurality of sub-units such as a light
source module mncluding a light source such as an LED, a
holder for fixing the light source, a light source driving
circuit; a Light Gude Plate (LGP) or a diffusion plate for
diffusing light to the entirety of a panel area; a reflection
plate for retlecting light towards the display panel; an LED
flexible printed circuit for controlling an on/off state of the
light source; and one or more optical films or sheets arranged
on an upper portion of the light guide plate for the purpose
of use of brightness improvement, diffusion of light and
protection.

Further, the cover bottom 120 constituting the display
device 100, which 1s a plate-shaped member made of a metal
material or a plastic material, includes a rear portion for
supporting the enftirety of the display device and a side
portion extending therefrom to cover a part of the side
surface of the back light unit 130.

The guide panel 140 1s a plastic structure coupled to the
cover bottom 120 to attach the display panel 160 on an upper
side of the guide panel while covering a part of the front
surface of the back light unit 130.

Meanwhile, as illustrated in FIG. 1, the front cover 210
and the back cover 220 1n addition to the display device 100
are used for constituting the set electronic device.
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The front cover 210 1s a member which covers the entirety
of the unsmooth side surface of the display device 100 and
extends 1mn an “L” shape towards the front surface of the
display panel, thereby covers and protects a part of the front
surface of the display device.

Meanwhile, the back cover 220 in the set electronic
device 1ncludes a rear part for covering the rear surface of
the display device (1.e., the entirety of the rear surface of the
cover bottom 120) and a side part being bent and extending
from the rear part to be coupled to a distal end of the outer
side surface of the front cover 210 1n contact with the distal
end.

In the present specification, the term “display device™ 1s
used to refer to a display device such as a LCM (Liquid
Crystal Module) including a display panel and a driving unit
for driving the display panel as well as a concept including
even a set electronic device or a set device such as a
television, a computer monitor, and a mobile electronic
device such as a smartphone and an electronic pad, which
are complete products including such an LCM.

That 1s, 1n the present specification, the term of “the
display device” 1s used to refer to a display device such as
the LCM and a set device which 1s an application product
including the same.

In the display device i FIGS. 1 and 2, a so-called
tull-folding scheme 1s used 1n which the system board part
230 of the display panel 1s mounted on the rear surface of the
display panel so as to be connected to the display panel on
the front surface through the COF. In the instance of the
full-folding scheme 1 which a system board part or a
display panel driving circuit 1s disposed on the rear of the
display panel, the volume of the back cover 220 increases,
and particularly, the back cover 220 has a polyhedral shape
having a constant volume 1n order to protect such a system
board part.

FIG. 3 illustrates a state 1n which the display device of
FIG. 1 1s mounted on a wall.

Meanwhile, as illustrated in FIG. 3, in order to fix a
display device 300 (e.g., a TV, etc.) having the back cover
on a wall 310 as 1n FIGS. 1 and 2, a separate mounting
bracket 320 i1s fixedly installed on the wall 310, and the
display device 300 1s fixedly installed 1n a mounting struc-
ture of the mounting bracket 320.

Thus, 1t 1s very diflicult to mount the display device on the
wall, and thus, only a professional service worker can 1nstall
the wall mountable display device on the wall. Accordingly,
the 1nstallation 1s 1nconvenient, and even after the installa-
tion, the display device 1s not in close contact with the wall
and significantly protrudes from the wall due to the mount-
ing bracket 320, the thick back cover 220, etc.

Further, as 1illustrated 1n a lower portion of FIG. 3, the
display device such as a TV or a monitor according to the
related art includes a plurality of connectors or terminals
such as a composite terminal, a S-video terminal, a compo-
nent terminal, an HDMI terminal for mputting/outputting a
voice/image signal and includes a plurality of power con-
nector for providing power to a light source such as an LED.

Thus, a plurality of connection cables 330 are required 1n
order to connect the display device such as a TV and a
monitor to an external device such as a set-top box or a set
device such as a computer, and accordingly the connection
1s 1nconvenient and the outer appearance 1s not appealing.

The embodiments of the present invention have been
proposed to solve the aforementioned problem, and an
aspect of the present invention 1s to provide a display device
in which a driving circuit of the display device 1s disposed
as a non-folding type front circuit unit and a flat plate back




US 10,304,359 B2

7

cover 1s used so that the display device can be installed on
the wall while being 1n close contact with the wall, and a
wall mounting through-hole 1s formed 1n an upper edge
support structure of the display device so that the display
device can be simply 1nstalled on the wall using a string even
without a separate mounting member.

FIG. 4 15 a perspective view 1llustrating the entirety of a
display device according to an embodiment of the present
invention, FIG. 5 1s a sectional view taken along line I-I'
corresponding to a lower portion of the display device of
FIG. 4, and FIG. 6 1s a sectional view taken along line II-1T'

corresponding to an upper portion of the display device of
FIG. 4.

As 1llustrated 1n FIG. 4, a display device 400 according to
an embodiment of the present invention may include a front
circuit module 410 disposed at a front lower end portion
thereol and an edge support member 420 for supporting an
upper edge thereof and having a wall mounting through-hole
422 tormed therein, 1n addition to a general configuration of
a display device.

Further, the display device 400 may further include a
singular connector 430 including a plurality of signal ter-
minals and a plurality of power terminals.

FIG. 5 1s a sectional view taken along line I-I' correspond-
ing to a front lower area of the display device of FIG. 4. As
illustrated 1n FIG. 5, a display device according to an
embodiment of the present invention may include: a display
panel 560; a back light unit 530 which 1s disposed on one
side of the display panel 560 and includes a light source
module 532 for providing light to the display panel 560; a
back light unit support member 520 which supports a part of
the back light unit 530 on a lower portion of the display
panel 560 and has a driving circuit recerving part 522 formed
on the front surface thereolf to recerve a display panel driving
circuit for driving the display panel 560; an edge support
member 525 which 1s disposed on an upper portion of the
display panel, being opposite to the back light support
member 520 and supports at least one of the display panel
560 and the back light unit 530, and which has a wall
mounting through-hole 527 formed therein; a flat-plate back
cover 580 which 1s disposed to cover the rear surface of the
back light unit 530 and has a flat shape.

Meanwhile, the back light unit support member 520 may
be a light source housing such as an LED housing disposed
only on one edge of a lower portion of the display panel 560.
The display panel driving circuit received in the driving
circuit receiving part formed in the back light support
member 520 may be a Source-Printed Circuit Board
(S-PCB), and such a S-PCB may be connected to one side
of the display panel 560 by a non-folding type COF 572
which 1s not bent.

Further, the display device may further include a case top
510 which covers the side surface of the back light unit
support member 520 and 1s bent and extends towards one
side of an edge of the front surface of the display panel 560.
A heat dissipation member 576 for dissipating heat gener-
ated by a circuit may be additionally disposed between the
inner side surface of the case top 510 and the COF.

In the present specification, the term of “lower portion”™
means a lower portion when the display device or the set
device 1s normally operated and the low portion implies an
edge where the light source module and the back light unit
support member are arranged. Further, 1n the present speci-
fication, the term of “upper portion” means an upper portion
when the display device or the set device 1s normally
operated and the upper portion implies an edge where the

5

10

15

20

25

30

35

40

45

50

55

60

65

8

edge support member having the wall mounting through-
hole formed therein 1s arranged.

Further, in the present specification, the front surface
implies a surface viewed by a user, 1.¢., the front side of the
display panel, and the rear surface implies a back cover-side
direction, which 1s a direction opposite thereto.

Meanwhile, 1n the aforementioned embodiment of the
present invention, the edge support member having the wall
mounting though-hole 527 formed therein includes all type
of members for supporting an upper edge of the display
device, and may be represented by a mounting cabinet, a
middle cover assembly and so on but 1s not limited thereto.

Hereinatter, a detailed configuration of elements of the
display device according to an embodiment of the present
invention, which 1s illustrated 1n FIGS. 4 to 6, will be
described 1n more detail.

The display panel 560 used 1n an embodiment of the
present mvention may be a liquid display panel, but 1s not
limited thereto, and is interpreted to include all types of
display panels such as a PDP, an OLED, etc.

When the display panel 560 according to an embodiment
of the present invention 1s a liquid crystal display panel, the
display panel 160 may include an array substrate having a
plurality of gate lines, a plurality of data lines, a pixel
defined by an tersecting area thereolf and a thin-film
transistor as a switching device for adjusting a light trans-
mission degree at each pixel; an upper substrate including a
color filter and/or a black matrix and so on; and a liquid
crystal material layer formed therebetween. In addition, a
touch window may be additionally disposed on a front upper
surface of the display panel 560.

Further, the display panel 560 may further include upper/
lower polarizing plates.

Further, the back light unit 530 used 1n an embodiment of
the present mvention may include a plurality of sub-units
such as a light source module 532 including a light source
such as an LED; a LGP 536 or a diflusing plate for diffusing
light to the entirety of a panel area; a retlection plate 534 for
reflecting light 1n a display panel direction; an LED Flexible
Printed Circuit (LED FPC) for controlling an on/off state of
the light source; one or more optical films or sheets 538
arranged on an upper portion of the LGP 336 for the purpose
of use of brightness improvement, diffusion of light and
protection.

In an embodiment of the present mmvention, the light
source module 5332 may include a light source element and
a light source holder or a light source PCB having a long
plate structure, which supports the light source element and
includes an LED driving circuit for driving a light source.
An LED, a light emitting diode strip, or the like may be used
as the light source element of the light source module 532,
but the light source element 1s not limited thereto, and all
types of light sources which can provide required light to the
display panel can be used as the light source element.

The LGP 546 may be formed by a rectangular plastic
sheet which 1s generally die-cut, forcibly pressed, or injec-
tion-molded from a plastic sheet. Further, light from a light
source such as a light emitting diode array 1s emitted to an
edge of the LGP 546 and 1s diffused across the rear surface
of the display panel while being total-reflected inside the
LGP 546, and light, which 1s emitted through the flat upper
surface of the LGP 546, functions as back light of the display
panel.

The reflection plate 534 1s located on the rear surface of
the LGP 546, and reflects light, which has passed through
the rear surface of the LGP 546, towards the display panel
560, thereby improving the brightness of light.
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An optical sheet 538 disposed on an upper portion of the
LGP 3536 includes a diffusing sheet, at least one light
collecting sheet. The optical sheet 538 1s used for diffusing
or collecting light which has passed through the LGP 536
such that a more uniform surface-light 1s introduced into the
display panel 560.

Further, the back light unit support member 520 in an
embodiment of the present invention 1s used for supporting
the light source module 532 of the back light unit 530. The
back light unit support member 520 includes a driving
circuit receiving part 522 for receiving the display panel
driving circuit 370 on a front central area simultaneously, so
that the display panel driving circuit 570 1s disposed on a
front lower surface of the display device.

Further, the COF 572, which 1s a connection circuit for
connecting the display panel driving circuit 570 to the
display panel 560, has a so-called non-folding shape which
1s not bent and extends flatly.

In the display device according to the related art as
IGS. 1 to 3, the system board 230 1s disposed

illustrated in F.
on the rear surface of the cover bottom so that a bent COF
232 should be used for connecting the system board 230 to
the front portion of the display panel 160. However, 1n the
embodiments of the present invention, since a system board
or the display panel driving circuit 570 1s disposed on a
lower front surface of the display device, the flat plate type
back cover 580 can be used as the rear surface of the display
device, and thus, as illustrated 1n FIG. 8, the display device
can be imstalled on a wall while being in close contact with
the wall.

In an embodiment of the present invention, the back light
unit support member 520 may be a part of a LED housing
or a cover bottom. In addition, the back light unit support
member 520 should be interpreted to include all types of
members which are arranged at a lower edge of the display
device support a part of the back light unit, more specifically,
the light source module of the back light unit, and have a
C
{

Irving circuit recerving part formed on a partial front area
hereof.

Meanwhile, the driving circuit receiving part 522 may be
formed by a stepped part arranged 1n a rectangular shape on
a front center of the back light unit support member 520 as
illustrated in FIG. 3.

That 1s, the stepped part, by which an edge of the display
panel driving circuit 570 can be caught at the center of the
back light unit support member 520, 1s formed in a rectan-
gular shape, thereby forming an entirely rectangular receiv-
Ing space.

At this time, when a cover bottom 1s modified and used as
one example of the back light unit support member 520, the
cover bottom may be used as other representations, e.g., a
base frame, a metal frame, a metal chassis, a chassis base.
Further, the cover bottom should be interpreted to include all
types of frames or plate-shaped structures, which 1s arranged
on the lowest base part of the display device as a support
construction for fixing at least one of the display panel and
the back light unat.

Further, the display device according to an embodiment of
the present invention may additionally 1include a light cover
540 which 1s arranged at the edge area of the optical sheet
538, supports the display panel 560 arranged at an upper
portion, and prevents light from leaking towards the edge of
the optical sheet.

Such a light cover 540 may be formed as a long-plate-
shaped or band-shaped structure of general plastic material
which 1s arranged on an upper portion of the optical sheet
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538 while overlapping a part of the edge of the optical sheet
538 and has a constant width.

Meanwhile, in an embodiment of the present invention,
the display panel driving circuit 570 arranged 1n the driving
circuit recerving part 322 formed on the front surface of the
back light unit support member 520 may correspond to a
source PCB for providing a data output signal or a source
output signal to a data line formed 1n the display panel.

Further, although a COF circuit 1s described as one
example of the connection circuit for connecting the display
panel driving circuit 5370 to the display panel 560 in the
specification for the convenience, other expressions for the
COF circuit such as a FPC, a chip-on-film, a chip-on flexible
printed circuit and so on may be used.

In general, the COF, the FPC, the TCP, or the like 1s an

clectrical element 1n which a wiring or a circuit for electri-
cally connecting different circuit wirings 1s formed on a
flexible insulating film. Although the COF and the TCP have

a slight difference, the COF and the TCP have a common

feature 1n that a circuit wiring 1s formed on a film or a tape
which has the flexibility and can be insulated. Further the
COF and the TCP can perform the same function in the
display element so that the COF and the TCP can be used
while substituting the COF and the TCP for each other. Thus,
in an embodiment of the present invention, both the COF
and the TCP can be provided, and the COF will be repre-
sentatively described.

Further, in an embodiment of the present invention, a
Drive-1C (D-1C) 574 arranged on one side of the COF 572
can be additionally included, and the heat dissipation mem-
ber 576 may be disposed between the mner side surface of
the case top 510 and the COF 572.

In particular, such a heat dissipation member 576 may be
arranged only on an area where the display panel driving
circuit 370 and the D-IC 574 are arranged among the entire
area of the COF. Examples of the heat dissipation member
576 may be an Al foam pad, a thermal foam pad, or an
aluminum tape for directly enclosing a circuit, but are not
limited thereto. Further, in some instances, the heat dissi-
pation member 576 may be a protrusion structure which
protrudes from the nner surface of the case top 510 1n an
embossed type to be in contact with the COF, thereby
performing a heat dissipation function. Using such a heat
dissipation structure, heat generated by a circuit such as the
D-IC 1s properly emitted to the outside, thereby preventing
damage to a circuit, resulting from overheat.

Further, the case top 510 used in an embodiment of the
present mnvention, which i1s a metal “L”’-shaped plate-shaped
member for covering and protecting a front edge of the
display panel and the side surface of the display device, can
be arranged only on a lower edge of the display device n
which the light source module and the back light umit
support member 520 are arranged.

The case top 1n the present specification may be inter-
preted to include all types of covers, and/or frames, which
extend from the side surface of the display device to a part
of the front surface thereof and protects a part of the front
surface of the display panel, and 1s not necessarily limited to
the term of “case top”.

Meanwhile, in an embodiment of the present invention,
the edge support member 525 having the wall mounting
through-hole 527 formed therein includes all types of sup-
port structures which forms an side outer portion of the
display device including an upper portion of the display
device, which upper portion 1s an edge portion being oppo-
site to the light source and the back light unit support
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member 520, and supports a part of the back light unit and
the display panel from the interior thereof.

In some instances, such an edge support member 5235 may
be a frame shape for covering three surfaces except for a
lower edge of the display device. In this instance, the wall
mounting through-hole 527 may be formed only along an

upper edge of the display device among edges of the three
surfaces.

Further, the wall mounting through-hole 527 may be a
hole penetrated along the lengthwise direction of the edge
support member 525 or may be two holes formed on both
ends 1n the lengthwise direction of the edge support member
525 at a constant depth.

Such an edge support member 5235 may be made of the
same material as that of the back light unit support member
520 and may be manufactured in a frame form entirely
enclosing four sides while being connected to the back light
unit support member 520.

The edge support member 525 1n the present specification
1s not limited to the term, and may be defined to be other
terms such as a mount cabinet and a middle cover assembly,
and should be 1nterpreted to include all members which are
disposed on an outer area including an upper edge of the
display panel and functionally support the back light unit or
the side surface of the display panel from the inside.

FIG. 7 illustrates a detailed configuration of a singular
connector used in the display device according to an
embodiment of the present invention.

The display device according to the embodiments of the
present 1vention may include a singular connector 430
including a plurality of signal terminals and a plurality of
power terminals 1 order to be connected to an external
device by a singular cable.

As 1llustrated 1 FIG. 7, such a singular connector 430
may include a signal terminal area 432 having a plurality of
signal terminals or user cable terminals formed therein, and
a power terminal area 434 having a plurality of power
terminals or LED connector terminals formed therein.

92 or more signal terminal pins including a GND termi-
nal, an Rxim terminal, an Rxip terminal 1=1, 2,3 ... ) are
arranged on the signal terminal area 432 and 16 or more
power terminal pins including an Ri cathode (1=1, 2,3 . ..
), an anode R, an anode L. are arranged on the power
terminal area 434.

As a result, the singular connector 430 according to an
embodiment of the present invention may have 100 or more
of terminal pins arranged therein and the display device may
be connected to an external device, e.g., a TV set-top box by
a singular cable having a connection connector correspond-
ing thereto.

That 1s, as compared with the conventional display device
which 1s connected to an external device through various
cables, the display device according to an embodiment of the
present invention can be connected to an external device
with a singular cable by using the singular connector 430, so
that the 1nstallation may be convenient and the outer appear-
ance can be excellent.

Meanwhile, such a singular connector 1s preferably
formed on a lower portion of the display device, 1.e.,
adjacent to the display panel driving circuit 570 towards the
lower side, but 1s not limited thereto, and may be arranged
on the side surface of the display device.

However, since the display device according to an
embodiment of the present invention should be in close
contact with a wall, the singular connector should not be
arranged on the rear surface of the singular connector.
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FIG. 8 1s a side view illustrating a state in which the
display device according to an embodiment of the present
invention 1s mounted on a wall.

As 1llustrated i FIG. 8, the display device 400 according
to an embodiment of the present mnvention 1s disposed on a
lower front portion of the display device while the front
circuit module 410 has a non-folding COP form. Accord-
ingly, the display device 400 may include a flat plate back
cover 480, and the wall mounting through-hole 327 1is
provided in the edge support member 325 on an upper
portion of the display device.

That 1s, since the display panel driving circuit 570 such as
an S-PCB 1s disposed 1n the driving circuit receiving part
formed at a part of the central front surface of the back light
support unit 520 disposed on a lower portion of the display
device and the display panel driving circuit 570 1s directly
connected to the display panel 560 by a not-bent COF 572
so that the flat plate back cover 480 can be used in the
embodiments of the present invention contrary to the con-
ventional display device in which the system board 1s
disposed on the rear surface of the display device so that a
polyhedral thick back cover should be used.

Thus, when such a display device 1s installed on a wall,
the flat plate back cover 480 1s directly disposed on the wall
in close contact with the wall.

Further, a separate bracket or a separate fixing structure
used for the conventional display device 1s not required for
fixing the display device on the wall 1n the embodiments of
the present invention, and the display device can be simply
fixed on a wall only by allowing a string to pass through the
wall mounting through-hole 527 formed 1n the edge support
member 525 on the upper portion and then hanging the
display device on a nail 820.

Further, the display device can be connected to an external
device (e.g., a set-top box, etc.) by the singular cable 830 by
using the singular connector 430 including both the plurality
of signal terminals and power terminals and being formed on
a lower portion or a side surface of the display device.

Meanwhile, in an embodiment illustrated 1n FIG. 8, only
the S-PCB 570 and the D-IC are included on the lower front
surface mside the display panel such as the LCM, and the
system board 842 and the power board 844 may be included

in a separate external device or the module 840 connected

through the singular connector 430 and the singular cable
830.

That 1s, only a driving circuit (the S-PCB and the D-IC)
for dniving the display panel 1s included on the front lower
portion of the panel. Further, the system board 842 and the
power board 844 as display controllers of a set device are
included 1n a separate external device or a module 840, and
the external device or the module 840 are connected by the
singular connector 430 and the singular cable 830, so that a
configuration of connection cables of the display device can
be simplified.

As above, according to an embodiment of the present
invention, the back light unit support structure such as a light
source housing disposed at a lower edge of the display
device and a structure of the back cover are optimized, so
that the display panel driving circuit i1s disposed on a lower
front surface of the display device in a non-folding COF
scheme and accordingly, the flat back cover can be used.
Thus, the display device can be installed in close contact
with the wall.

Further, the display device has a wall mounting through-
hole formed 1n an upper edge support part thereotf so that the



US 10,304,359 B2

13

display device can be simply mounted on a wall even
without a separate mounting member while being in close
contact with the wall.

Further, the singular connector including the plurality of
signal terminals and the plurality of power terminals 1s
provided on the lower surface or the side surface of the
display device, so that when the display device 1s connected
to an external device, the singular cable can be used, thereby
achieving convenience of the installation and ensuring an
excellent outer appearance.

While the technical spinit of the embodiments of the
present invention has been by example described with
reference to the accompanying drawings, 1t will be under-
stood by a person skilled 1n the art that the embodiments of
the present invention may be varied and modified 1n various
forms without departing from the scope of the embodiments
of the present invention. Accordingly, the embodiments
disclosed 1n the present invention are merely to not limit but
describe the technical spirit of the present invention. Further,
the scope of the technical spirit of the present invention 1s
not limited by the embodiments. The scope of the embodi-
ments of the present invention shall be construed on the
basis of the accompanying claims 1n such a manner that all
of the technical ideas included within the scope equivalent
to the claims belong to the present invention.

What 1s claimed 1s:

1. A display device comprising:

a display panel;

a back light unit to provide light to the display panel;

a display panel driving circuit to drive the display panel;

a back light unit support member disposed on a lower side

of the display panel, and having a dnving circuit
receiving part disposed on a front surface of the back
light unit support member to receive the display panel
driving circuit; and

a flat plate back cover disposed to cover a rear surface of

the back light unit,

wherein the display panel driving circuit 1s coplanar with

the display panel and disposed on the lower side of the
display panel as a non-folding shape, and

wherein the drniving circuit receiving part includes a

stepped part disposed on a front of the back light unit
support member.

2. The display device of claim 1, wherein the back light
unit support member 1s a light source housing, and a display
panel driving circuit, which 1s a Source-Printed Circuit
Board (S-PCB), 1s connected to the display panel by a
Chip-On-Film (COF).

3. The display device of claim 2, further comprising a case
top which covers a side surface of the back light unit support
member and 1s bent and extends to one side of an edge on
a front surface of the display panel.

4. The display device of claim 3, further comprising a heat
dissipation member disposed between an nner side surface
of the case top and the COF, wherein a Drnive-IC (D-1C) 1s
disposed at one side of the COF, and the heat dissipation
member 1s disposed between the mnner side surface of the
case top and a portion of the COF on which the D-IC 1s
disposed.

5. The display device of claim 1, further comprising an
edge support member on an upper side of the display panel
and having a wall mounting through-hole that extends along
a lengthwise direction thereof.

6. The display device of claim 1, further comprising a
connector including signal terminals and power terminals.
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7. The display device of claim 1, wherein the stepped part
1s disposed on a front center of the back light unit support
member 1n a rectangular shape.

8. A display device comprising:

a display panel;

a back light unit to provide light to the display panel;

a flat plate back cover disposed to cover a rear surface of
the back light unit, so that the back light unit 1is
interposed between the display panel and the flat plate
back cover;

a case top having a first portion extending parallel to the
flat plate back cover, and a second portion extending,
perpendicular to the flat plate back cover;

a display panel driving circuit to drive the display panel;

a back light unit support member disposed between the
first portion of the case top and the flat plate back cover,
the backlight unit support member having a driving
circuit recerving part disposed on a front surface of the
back light umit support member to receive the display
panel driving circuit, and having a extending portion
that 1s coplanar with the flat plate back cover; and

an edge support member disposed on an upper side of the
display panel, wherein the display panel driving circuit
1s coplanar with the display panel and disposed on the
lower side of the display panel as a non-folding shape,

wherein the flat plate back cover 1s directly attached to the
edge support member and the back light umt support
member.

9. The display device of claim 8, wherein the extending

portion of the back light unit support member separates the

second portion of the case top from an end of the flat plate
back cover.

10. The display device of claim 8, wherein the extending
portion of the back light unit support member 1s further
coplanar with the second portion of the case top.

11. The display device of claim 8, wherein the edge
support member has a through-hole formed parallel to the
flat plate back cover.

12. The display device of claam 8, wherein the edge
support member, the extending portion of the back light unit
support member and the flat plate back cover are coplanar.

13. A display device comprising;:

a display panel;

a back light unit to provide light to the display panel;

a display panel driving circuit to drive the display panel;

a back light unit support member disposed on a lower side

of the display panel, and comprising:

an outer driving circuit receiving part disposed on a
front surface of the back light umit support member
to receive the display panel driving circuit,

an mner driving circuit receiving part disposed on the
front surface of the back light unit support member
and between the display panel and the display panel
driving circuit, and

a rear extending portion disposed on a rear surface of
the back light unit support; and

a flat plate back cover disposed coplanar with the rear

extending portion and to cover a rear surface of the
back light unat,

wherein the display panel driving circuit 1s disposed on

the lower side of the display panel as a non-folding
shape without overlapping with the display panel 1n a
viewing direction of the display device.

14. The display device of claim 13, further comprising:

a connector having a plurality of signal terminals and a

plurality of power terminals; and
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a system board and a power board each connected to the
connector.

15. The display device of claim 13, further comprising an
edge support member on an upper side of the display panel
and having a wall mounting through-hole that extends along
a lengthwise direction thereof.

16. A display device comprising:

a display panel having an array of pixels;

a circuit module, having elements that provide control to
the display panel, operatively connected to the display
panel at the bottom edge thereof in a non-folded or
non-flipped configuration, wherein the circuit module
1s coplanar with the display panel;

a rectangular frame configured to accommodate the dis-
play panel and the circuit module and having a receiv-
ing part at a front portion thereof to receive the circuit
module;

a back cover attached to the frame, covering a rear of the

display panel, and configured to have a tlat rear surface;
and
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a single terminal at one edge of the frame and configured
to receive a single connection cable that 1s capable of
supplying power and carrying signals to and from the
display panel with respect to an external device.

17. The display device of claim 16, wherein at least the
top edge of the frame 1s configured as a wall mounting
member or 1s configured to recerve a wall mounting member.

18. The display device of claim 16, further comprising:

a heat dissipation element configured at a rear of the
display panel, at an mner portion of the back cover, or
between the display panel and the back cover.

19. The display device of claim 18, wherein the display
panel 1s configured to emit light based upon Liquid Crystal
Display (LCD) technology.

20. The display device of claim 18, wherein the display
panel 1s configured to emit light based upon Organic Light
Emitting Diode Display (OLED) technology.

21. The display device of claim 18, wherein the display
panel 1s suitable for television or monitor outputs.
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